MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBaHune 00pa3oBaTebHOI mporpaMMel: PacnpenenuresbHble JIeKTPHYECKHE CETH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
BO3J1YIHIHBIE U KABEJIBHBIE IMHUHU DJIEKTPOIIEPEJIAYA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

4 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

4 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

4 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

4 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

4 cemectp - 0,5 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

BanaHckuin A.B.

WaentnuraTtop

R98c29a50-ValianskyAV-a927df5H

A.B. Bagguckuit

(OJDKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

(Tmoamucs)

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

BanaHckuin A.B.

Waentnouratop

R98c29a50-ValianskyAV-a927df5H

(pacumpoBKa MOAKCH)

A.B. Baxguckui

(OIKHOCTB, YUeHasl CTETICHb, YUCHOE
3BaHHUE)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

(Tmoamucs)

MNognucaHo 3NeKTPoHHOW Nnognuceto $TEOY BO «HHUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

LLlapoB 0.B.

Waentnouratop

R324da3b6-SharovYurV-0bb905bf

(pacumpoBKa MOAKCH)

10.B. [llapos

(OIDKHOCTB, YUeHasl CTETICHb, YUCHOE
3BaHHUE)

(moamucs)

(pacumpoBKa MOAKCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ilesb ocBOeHHS] TUCHMIIMHBI. HM3Y4€HUE KOHCTPYKTUBHOW 4acTH BO3AYLIHBIX M KaOelIbHBIX
JIMHUU JJIEKTpOIIepeauy, OCHOB MOHTAKA U MTOAXOA0B K OLICHKE UX 3KCIUIyaTallHOHHBIX XapaKTEPUCTUK

3agaun AMCHMIIINHBI

- U3y4eHHe KOHCTPYKTHUBHBIX 3JIEMEHTOB BO3YIIHBIX U KaOEIbHBIX JIUHUH JIEKTpOIIepeauu, ux
Ha3HAYEHUs U MAaTEPUATIOB, IPUMEHIEMBIX ITPH UX U3TOTOBJICHUH;

- u3yueHue (HakTopoB, BO3JCHCTBYIONUX HA TEXHUYECKOE COCTOSHUE U IKCIUTyaTallHOHHbIC
XapaKTePUCTUKU KOHCTPYKTUBHBIX 3JIEMEHTOB BO3IYIIHBIX U KaOENbHBIX JIMHUN AJIEKTPOIIEpEIayu;

- IpUOOPETEHNE HABBIKOB 110 OLIEHKE [TapaMETPOB 3KCILIyaTallUOHHBIX XapAKTEPUCTUK B
HOPMAJILHOM PEKUME pabOThI BO3AYIIHBIX U KaOEIbHBIX JTUHUM 3IeKTponepeayn;

- U3y4EHHE TEXHOJIOTUH IIPOU3BOICTBA MOHTAKHBIX pabOT IIPU COOPYKEHUHU BO3AYIIHBIX U
KaOeJIbHbBIX TUHUH 3JIEKTPONepe1auH.

dopmupyembie y 00y4aronierocsi KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-1 Cnocoben
y4acCTBOBaTh B OpraHU3aluu
npoliecca dKCIuTyaTaluu
ANEKTPUYECKUX MOACTAHLINI
Y JIMHUH 3JIEKTponepeaaun

N-1nk-1 demoHcTpupyet
3HaHHUE TI0 BEIOOPY
AIIEKTPOOOOPYIOBAHUS U
MIPOBEPKE €r0 TEXHUICCKUX
napaMeTpoB B MpoLiecce
AKCIUTyaTalyu MMOJCTAHIINN U
JUHUH 3JIEKTporepe1ayn

YMETB:

- IPOU3BOJUTH OLICHKY YCIIOBUU U
TEXHUYECKUX NIapaAMETPOB Pa3InYHbIX
KOHCTPYKTUBHBIX 3JIEMEHTOB B IIPOLIECCE
AKCILTyaTal[My BO3AYIIHBIX U KaOEeJIbHbBIX
JIMHUU 3JIEKTPOIIepeayH.

[IK-1 Cniocoben
y4acTBOBAaTh B OPraHU3ALNH
Ipolrecca dKCIuTyaTaluuu
JJIEKTPUYECKUX TOACTAHLIUN
Y JIMHUH 3JIEKTpoIepe adn

N/I-2nix-1 lemoncTpupyer
3HAHHWE OpPraHU3aAlUH
TEXHUYECKOTO 00CITyKHBaAHUS
U PEMOHTA
AIEKTPOOOOPYIOBAHUS
MOACTaHUMN U JTUHUH
AJIEKTpOIepeadn

3HATh:
- DKCILTyaTallMOHHbIE XapaKTEPUCTUKU
Pa3IMYHBIX AIEMEHTOB KOHCTPYKIIVH,
0COOEHHOCTH MOHTaXHbBIX, HOPMaJIbHBIX U
aBapUIHBIX PEKUMOB PaOOTHI B IIpoliecce
AKCILTyaTal[My BO3AYIIHBIX U KaOEeIbHbBIX
JIMHUH 2JIEKTpONEpEIauH.

[TK-1 Cnocoben
y4acTBOBaTh B OpraHU3AIU
npoliecca dKCITyaTauu
3JIEKTPUYECKUX MMOJCTAHIINI
Y JIMHUH 3JIEKTponepeaaun

NJI-3nk-1 JlemoncTpupyer
3HAHUA B METOJIaX OIICHKHU
TEXHUYECKOI'O COCTOSHUS
AIEKTPOOOOPYIOBAHUS
MOACTaHUMN U JTUHUH
AJIEKTpOIepeIadn

3HATh:
- IPUYMHBI, (PAKTOPBI, CIOCOOBI
BBISIBIICHHS] TEXHUYECKHUX TTOBPEXKICHUHN 1
OTKAa30B JIEMEHTOB KOHCTPYKIHH
BO3YIIHBIX M KaOEIbHBIX JTMHHN
3JIEKTpONEepeaaym B MpoIecce UxX
HKCIIITyaTaIHH.

[TK-2 CnocobeH npuMeHsTh
3HaHUE CII0COO0B
IIPOM3BOJICTBA, TPAHCIIOPTA
U HCIIOJIb30BaHUSA
ANEKTPOIHEPTUU

N-1nk-2 lemoHCTpUpYeT
3HaHHUe CrocoOoB
MIPOM3BOJICTBA, TIEpeIayH,
pacripeiesieHus
DIIEKTPOIHEPTUU U
ANEKTPOCHAOKEHUS
norpedureneit

YMETh:

- YCTaHABIIMBATh TPeOOBAHUS K
TEXHOJIOTUYECKUM XapaKTEPUCTHUKAM
BO3YIIHBIX U KaOETbHBIX JIMHUN
ANIEKTPONEpPENAUN IPU YIIPABICHUH
poreccaMy Nepeadu 1 pacrpeieseHus
AIIEKTPO3HEPTUH.

[1K-2 CriocobeH npuMeHsTh
3HaHHUE CIIOCOOOB
POM3BOJICTBA, TPAHCIIOPTA
Y MCTIOJIb30BaHUS

NJI-2nx-2 JlemoncTpupyer
3HAHHUE OCHOB YIIPaBJICHHS
IpoLIecCCaMy MTPOU3BO/ICTBA,
TPAHCIOPTA U UCTIOJIb30BAHUS

3HATH:

- 001aCcTh NPUMEHEHUS, pAa3HOBUTHOCTH,
KOHCTPYKTUBHBIE 3JIEMEHTbI, 0COOEHHOCTHU
UCTIOJIHEHUS, CIOCOOBI MPOKJIIAIKU TPACC
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Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
QJICKTPOSHCPIUn QJICKTPOSHEPIUA BO3AYIIHBIX U KaOeJIbHEIX JIMHUH

AJIEKTpoNepeaaun AJis NepeJadu u
pacnpezieNieHus AJIEKTPOIHEPTUH.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlMcuuiuiiHa OTHOCHTCS K OCHOBHOM INpO()eCCHOHAIBbHOW 00pa3oBaTeNbHON  IporpamMme
Pacnipenenurensubie dnektpuueckue cetu (manee — OIIOIT), nampaBnenuss moarotoBku 13.03.02
DJIEKTPOIHEPTETUKA U JICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEE 0Opa30BaHKE - OaKalaBpHaT.

bazupyetcs Ha ypoBHe cpesiHero o01ero oopa3oBaHus.

Pe3ynbTarsl 00ydeHus, MojydyeHHbIE TP OCBOEHUH JUCLUIUIMHBL, HEOOXOIUMBI IPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Boznyminas nuaus 8 4 4 - - - - - - - 4 - Camocmoamenvroe uzyuenue
ANIEKTpONepeiauu 1 eé meopemuueckozo mamepuana: N3ydenne
KOHCTPYKTUBHBIE JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
3JIEMEHTBI "BozmymHas IUHUS 3NEeKTponepeaayn u eé
11 BosnymHas nunus 8 4 - - - - - - - 4 - KOHCTPYKTUBHBIE 3JIEMEHTH!"
ANIEKTpONepeiauu 1 eé H3yuenue mamepuanoe 1umepamypHbix
KOHCTPYKTUBHBIE UCIOYHUKOG:
3JIEMEHTBI [2], cTp. 781-794
[3], § 8.4-8.9
2 Brenrane 8 4 - - - - - - - 4 - CamocmosamensbHoe usyuenue
aTMoc(epHbIe meopemuyueckoz0 mamepuana: Vzyaenne
BO3JICHCTBYSI HA JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
BO3JLyLIHYIO JIMHHUIO "BHemrnue arMocdepHbie BO3JCHCTBHS Ha
3JIEKTpOTepelayn. BO3IYIITHYIO JINHUIO dJIeKTporepeaaun. Bridop
Bri60p HOpMaTHBHOTO HOPMaTHBHOI'O COYETAaHHS KIMMAaTHUECKHX
coYeTaHus YCIIOBUI ISl pa3iINuHbIX PEXKUMOB pabOThI
KIIMMaTHYECKUX BO3YIIHOM JIMHUH 3JeKTporepenadn”
YCIIOBHIA 1151 H3yuenue mamepuanog 1umepamypHbix
Pa3IMYHBIX PEXKUMOB UCIOYHUKOB:
paboTHI BO3AYITHOM [1], m. 2.5.38-2.5.74
JIMHUA [3], § 8.2
JJIEeKTponepeiaun [4], cTp. 20-41
2.1 Brennue 8 4 - - - - - - - 4 -
aTMoc(epHbIe

BO3AEUCTBHS HA
BO3AYIIHYIO JHHUIO
3NEeKTpOonepeaadn.
Br160p HOpMATHBHOTO




coYeTaHus
KIIMMaTHYECKUX
YCJIOBUH AJid
Pa3INYHBIX PEXKUMOB
paboTHI BO3AYIIHOM

JIVHUH
IEKTpONepeIadn
3 Y nensHBIE 14 8 CamocmosamensHnoe usyuenue
MEXaHNYECKHUE meopemuyueckoz0 mamepuana: Vzyaeane
Harpy3KH Ha IIPOBOAA U JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
I'PO30TPOCHI "V nenpHbIE MEXaHUUECKHE HAarPy3KH Ha
BO3JIyLIHBIX JTMHHUHA MPOBO/Ia M TPO30TPOCHI BO3AYIIHBIX JIMHUI
3JIEKTpoNepeaun anexkTponepenaun"”
3.1 Y nenbHbIC 14 8 H3yuenue mamepuanoe numepamypHvix
MEXaHU4ECKHUe UCIOYHUKOG:
Harpy3KH Ha IpOBOJAA U [1], m. 2.5.38-2.5.74
IPO30TPOCHI [2], ctp. 795-802
BO3AYIIHBIX JTTHHHA [4], cTp. 4-34
ANIEKTpONepeIaun [6], cTp. 111-150
4 Mexannueckuii pacuér 28 16 CamocmosamensbHoe usyuenue
MPOBOJIOB U TPOCOB T10 meopemuyueckozo mamepuana: VIzyaenne
METOJly I0ITyCKaeMbIX JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
HaNpsDKEHUH. "MexaHn4yecKui pacy€T NPOBOJOB U TPOCOB 11O
VYpaBHEHMs KpUBOU METONly IOIyCKA€MBbIX HAIPSKEHUI.
MPOBHCAHUS U (HPU3UKO- YpaBHEHHs KpUBOW IPOBUCAHUS U (PHU3UKO-
MEXaHUYECKOTr0 MEXaHHYECKOT0 COCTOSIHUS TPOBOA MU
COCTOSIHUS IIPOBOJIA rpo3otpoca. MeTox KpUTHYECKUX MPosIETOBR"
WK Tpo30Tpoca. MeTton H3yuenue mamepuanoe 1umepamypHbix
KPUTUYECKUX IIPONETOB UCHIOYHUKOG:
4.1 | Mexanuyeckuii pacyér 28 16 [2], cTp. 796-799

MPOBOJIOB U TPOCOB T10
METOAY IOIyCKaeMbIX
HanpsKEeHU .
YpaBHeHUsI KpUBOU
MIPOBHCAHUS U (PU3HKO-
MEXaHUUYECKOTrO
COCTOSIHHUS TIPOBO/IA
Wy rpo3zoTpoca. Meron
KPUTUYECKUX IPOIETOB

[4], cTp. 56-72




5 OmnpeneneHue ycioBuit 22 12 Camocmosamenvhoe usyuenue
HanOOJBIIETo meopemuuecko20 mamepuana: N3yuenue
MPOBHCAHUS MPOBOJA U JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
pacu€t rabapuTHOTO "OnpezneneHne yCIOBUI HAUOOJIBIIETO
poJETAa BO3LYIIHON MIPOBUCAHUS TIPOBOA U pacu€T rabapuTHOTO
JIVHUH MpoJETa BO3AYIIHON THHUH 3JIEKTPOIIEpEaad.
JIEKTPOIIEpEeIavn. PaccraHoBKa MPOMEXKYTOUHBIX OMOP BIOJIb
PaccranoBka PO TPACCHl BO3AYIITHOHN JIMHAN
MIPOMEKYTOUHBIX OTIOP ANEKTPOIEpEIady C IIOMOIIBIO I1admoHa"
BIOJIb IPOGHIIS TPACCHI H3zyuenue mamepuanog iumepamypHsix
BO3J1yILLIHOM JIMHUU UCHIOYHUKOG:
3JIEKTpoNepeaaun ¢ [3],§8.3,84
MTOMOIIIBIO 11a0JI0HA [4], cp. 78-100
5.1 | Omnpenenenue ycnoBuit 22 12
HanOOJBIIEro
MPOBHCAHUS MPOBOJA U
pacdér rabapuTHOTO
MIPOJIETa BO3AYIIHOMN
JMHUH
JJIEKTPOIIepeIadn.
PaccranoBka
NIPOMEKYTOYHBIX OIIOP
BJIOJTb ITPOGIIISA TPACCHI
BO3AYUIHOM JIMHUU
3NIEKTpONepeIadn C
MTOMOIIBIO IMabJI0HA
6 MexaHu4ecKui pacuér 14 8 Camocmosamenvnoe usyuenue
MPOBOJIOB B meopemuueckoz0 mamepuana: N3yuenue
aHKEPOBaHHOM JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
yuactke. TexHomorus "MexaHn4ecKHii pacuéT IpoOBOJIOB B
MOHTaXa U AQHKEPOBAaHHOM ydacTke. TeXHOJIOorusl MOHTaxa
SKCILTyaTaIus 1 KCIUTyaTalust BO3LYLIHBIX JIMHUH
BO3/YIIHBIX JIUHUH anekTponepenadu.”
JIEKTpOIIepeIauu. H3zyuenue mamepuanos 1umepamypHsix
6.1 | Mexannueckuii pacuér 14 8 UCHOYHUKOB:
MIPOBOJIOB B [2], cTp. 800-802, cTp. 810-811
AHKEPOBAHHOM [4], ctp. 112-132, cp. 169-185
y4acTke. TexHosorus
MOHTaxa u




OKCILTyaTauus
BO3AYHIHBIX JIMHUM

JIEKTpOIIepeIayu.
7 Onpenenenne 18 10 Camocmosamenvhoe usyuenue
JNIEKTPOMEXaHUYECKUX Hmeopemuueckozo mamepuana: Vzyuenue
YCWIIMI Ha JIMHEHHBIe JOIIOJTHATEIEHOTO MaTepHalia 1o paseiy
H30IATOPHL. Br1OOp "OnpeneneHne JIeKTPOMEXaHUNIECKUX YCHITHHA
THIIA U KOJIMYECTBA Ha JINHEITHBIe N30JIATOpPHL. BEIOOp THIIA 1
H30JIATOPOB JUTS KOJIMYECTBA U30JIATOPOB IS IOISP KUBAIOIIINX
HOAJEPKHUBAIOIINX H Y HATSDKHBIX THPIHA"
HATSDKHBIX THPJISTH] H3yuenue mamepuanog iumepamypnolx
7.1 OnpenencHue 18 10 UCMOYHUKOG:
3IEKTPOMEXAaHHUECKUX [1], m. 2.5.97-2.5.115
YCUIIMH Ha TMHEHHBIE [3], § 8.14
U307 TOPHL. BI1GOD
TUIIA U KOJIMYECTBA
W30JSITOPOB /ISt
HOAJCPKHUBAOIINX H
HATSDKHBIX THPIISAHI
8 Kab6enpHast muauS 16 10 CamocmosamensbHoe usyuenue
JNIeKTporepenadn, eé meopemuueckozo mamepuana: V1zyuenue
BUJIBI K JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
KOHCTPYKTHUBHBIC "KabenpHast IUHUS dIIEKTpOIepeiaun, e€ BUJIbI
DJIEMEHTBI. U KOHCTPYKTUBHBIE 3JIEMEHThl. MapKupoBKa
MapxkupoBka KabenpHBIX JTHHUHN 3JIeKTponepenaqn”
KaOeNbHBIX JIMHUN H3yuenue mamepuanog 1umepamypHsix
ANIEKTpONepelauu UCHOYHUKOG:
8.1 KabespHast auHUs 16 10 [1],m. 2.3
3JeKTpornepeayu, e
BUBI U
KOHCTPYKTUBHBIC
9JIEMEHTBHI.
MapkupoBka
KaOeNbHBIX JIMHUN
JIEKTpONepeiaun
9 IIponycknas 16 8 Camocmoamensroe usyuenue
meopemuueckozo mamepuana: VIsyaenue

CIIOCOOHOCTE U
TEIUIOBBIC MPOLIECCHI B
KaOeIbHBIX JIMHUIX

JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry

"[IpomyckHasi CTOCOOHOCTH M TETJIOBHIE
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3NEKTPOTICPEAaYH MIPH
MPOKJIAJIKE UX B
TpaHIee.
OKcITyaTanus u
METOBI IOUCKA MECTA
MOBPEXK/ICHUS B
KaO€eJIbHBIX JIMHUSIX
ANIEKTpOIepeIadn

9.1

[IponyckHas
CIIOCOOHOCTE U
TEIUIOBBIC MPOIIECCCHI B
KaOeNbHBIX JTHHUIX
ANIEKTPOTIepEeIauH PU
MPOKJIAIKE HX B
TpaHIee.
OkcryaTanus 1
METOIBI IOUCKA MECTA
MOBPEXK/ICHUS B
KaO€eJIbHBIX JIMHUIX
ANEKTpOIepeIaun

16

MPOLIECCHl B KaOEJIbHBIX JIMHUAX
AIIEKTPOIIEpeIauy MPpY MPOKIAIKE UX B
TpaHiee. DKCILTyaTalys 1 METO/IbI TIOMCKa
MeCTa IIOBPEKICHUS B KaOEIbHBIX JIMHHUAX
aneKTponepenavn”

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[5], ctp. 33-45

DK3aMeH

36.0

0.5

335

Bcero 3a cemectp

180.0

32

32

05

80

335

HToro 3a cemecTp

180.0

32

32

2

0.5

1135

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoekram/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bosoywmnas aunus snexkmponepeoayu u e€ KOHCMPYKMUGHbLE d1eMeHbl

1.1. Bo3aymiHas JIMHUSA 3J€KTporepeiaun U €€ KOHCTPYKTUBHBIE 3JIEMEHTHI

OOmass xapakTepUCTHMKAa BO3AYLIHBIX JIMHUM 3JekTporepenadd. BosaymHele aMHUH
JJIEKTpOIIEpejaud € HEU30JIMPOBAHHBIMU, HW30JUPOBAHHBIMM M 3alUUINEHHBIMU IPOBOJAMH.
Obnact uX TUpUMEHEHHA W KiIaccCUUKAIMs M0 4uchy TpéxdasHbeix neneil. OCHOBHBIE U
JIONIOJIHUTEbHbIE ~ KOHCTPYKTUBHBIE ~ 3JEMEHThl  BO3AYUIHBIX  JIMHUM  3JEKTpONeperayH.
[TpomexyTouHBIE ¥ aHKEPHBIE TPYIIIBI OTIOP M OMOPHI crienuanbHoro Tumna. Knaccudukanus onop
[0 KOHCTPYKTMBHOMY HWCIOJHEHHIO M MaTepuayly H3roToBieHHs. OCHOBHBIE [IOCTOMHCTBA U
HEJIOCTAaTKU JIEPEBSIHHBIX, KEJIE300€TOHHBIX U METATHYECKUX Orop. Breibop Mapok mpoBosIOB 1Jist
BO3AYIIHBIX JIMHUHA 3JekTpornepenadyd. TpeOoBaHMs, MNpeabsABIseMble K MaTepualy MX
usrorosnenus. Kraccudukanuss mpoBOIOB MO KOHCTPYKTUBHOMY HCIIOJIHEHHIO, MaTepUairy
U3rOTOBJICHUSI U CTOMKOCTH K Koppo3uu. OO0JacTM NPUMEHEHHs IPOBOAOB PA3IMUYHBIX MapoOK.
TexHuueckue OrpaHWYCHUs HA MHHHUMAIBHO JOMYCTUMBIE CEUYEHUS M JUAMETPhl ITPOBOIOB.
[TpoBoJa MOBBIMIEHHONM HPOMYCKHOW CHOCOOHOCTH. J[OCTOMHCTBA M HEIOCTATKU COBPEMEHHBIX
KOMIIAKTHBIX Y BBICOKOTEMIIEpATYpPHBIX  MPOBONOB  (rpo3oTpocoB). OOOCHOBaHHE  HX
paunoHagbHOro npumeHenus. Kiaccudukanust U3014TOpoB M0 KOHCTPYKTUBHOMY HCIOJIHEHUIO U
M30JSIIMOHHOMY MaTepuaiy, UX JOCTOMHCTBA U HEAOCTAaTKU, 00JaCTH MPUMEHEHUS U MapKHUPOBKa.
CoBpeMeHHbIE OJUMEpHBIE U JUTMHHOCTEpXKHEBbIE (happopoBble H30IATOpPLI. JInHEeiHas apmarypa
n e kimaccupukanus no HazHaueHHI0. CrocoObl 3aKpeIuleHHs OHOp B TPYHTE Pa3IMYHOMN
CTpYKTYpbl. OCHOBHBIE THNBI (YHIAMEHTOB M KOHCTPYKIMH 3aKpeIUIeHMHd B TpYHTE
METAJIINYECKUX, J)KETI€300€TOHHBIX U JIEPEBSIHHBIX OIOP..

2. Brewnue ammocepuvle 6o30eticmeus Ha 8030VUHYIO TUHUIO dlekmponepedayu. Bouibop
HOPMAMUBHO20 COYeMAaHUs KIUMAMUYECKUX YCA08UU OJIL DASAUYHBIX DeHCUMO8 pabombl
8030VIUHOU JUHUU IAeKmponepeoayu

2.1. BHemrnue atMocdepHbIe BO3JCHCTBUS Ha BO3AYIIHYIO JIMHUIO JJIEKTporiepeaaun. Brioop
HOPMAaTHUBHOTO COYETaHUs KITUMATHUYECKUX YCIOBHM ISl pa3MYHBIX PEKUMOB paOOThI BO3IYIIHOM
JIMHUM 3JIEKTpoIepe1aun

AHau3 BHEHIHMX aTMOC(EpHBIX BO3JACHCTBHN Ha BO3IYLIHYIO JHMHHIO 3JIEKTpOIEpeayu.
VYcnoBus 00pa3oBaHUsl PA3IMYHBIX BHUJAOB TOJOJENHO-U3MOPO3EBbIX OTIOKEHUH Ha MPOBOJAX
(rpo3oTpocax) M CTeNeHb MX BIUSHUS Ha MEXaHWYECKyl MpoyHocTh. HabmiogeHue 3a
MHTEHCUBHOCTBIO TOJ0JEN000pa30BaHUsl U BEPOSTHOCTHO-CTAaTUCTHUECKUM Y4YE€T JaHHBIX Ha
MeteocTaHIMAX. DakToppl, BIMAIOLIME HAa WHTEHCUBHOCTH To0JI0NER000pazoBaHus. BeTrposble
BO3/ICIICTBUS HA KOHCTPYKTHUBHBIE AJIEMEHTHI BO3AYIIHON JIMHUM 3JeKkTponepenaun. Habmonenue
3a HMHTEHCHUBHOCTBIO BETPOBOIO [JaBJICHHUS Ha MeTeocTaHUUAX. DakTopel, BIMAIOLIME Ha
MHTEHCUBHOCTh BETPOBBIX HAarpy3ok. J[MHaMu4eckue BETpOBbIE BO3JEUCTBUS: 30JI0Ba BUOpalus,
cyOkonebanus, misicka. OCHOBHBIE CpPEJICTBA 3AIIUTHI OT BETPOBBIX KOJIEOaHUI U aCCUBHBIE MEPbI
00pb0bI. KOHCTpyKIIMM COBpPEMEHHBIX OTEYECTBEHHBIX W 3apyOEKHBIX TacuTeled BUOpaImuw,
pacropok-racutenel, MeXAy(pa3HbIX H3OJUPYIOIIUX  PacloOpoOK M  racureneil  IUICKH.
OnekTpuueckas IUIaBKa Tononéna. BnusHue u3MeHeHuMH TeMmmeparypbl Bo3ayxa Ha paloTy
npoBojioB. OOpaboTka 3aperMCTpUpPOBAHHBIX JAHHBIX Ha METEOCTAHIUSAX U OIpe/eieHue
XapaKTepHBIX 3HaueHUN Temmneparypbl. HopmaTHBHBIE cOYeTaHUs KIMMATUYECKUX YCIOBHM AJis
MEXaHHUYECKOro pacyéra MpPOBOJOB B HOPMAJIbHOM, aBapUHHOM M MOHTa)XHOM pEKUMax padOThI
BO3AYIIHOW JIMHUU JJICKTPONIEPEAAUH. .

3. Yoenvnvie mexanuueckue HAaZpy3Ku HA npoeoda U 2po3onipocsl 603()VWHblx AUHUL
3Jzel<mp0nepe()alm
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3.1. Y aenbHble MEXaHUYECKHUE HAIPY3KHU Ha IIPOBOJIa M TPO30TPOCHI BO3AYIIHBIX JTMHHUM
JJEKTpONepeaun

PU3UKO-MEXAHUYECKUE XAPAKTEPUCTUKH IIPOBOJIOK U IIPOBOJOB, MOJy4aeMbl€ IIPU UCIIBITAHUSX
0o0pa3loB Ha pacTsikeHue. TekydecTb M IOJ3ydecTb MeTauioB. B3aummopelcTBue pa3sHOPOAHBIX
METaJUIOB B KOHCTPYKLUHU IIPOBOAA IIPU TEMIIEPATypaX, OTINYHBIX OT TEMIIEPATYPbl U3TOTOBIICHUS.
OKBUBAJICHTHBIC PACUETHBIE IApaMeTphbl CTAJICATIOMUHUEBBIX NPOBONOB. OCHOBHBIEC NOJIOXKEHUS
MEXaHMYECKOrO0 pacyéra IPOBOAOB BO3AYIIHBIX JIMHUKA 3JekTponepenadn. Hopmupyemsie
3HAQYEHUs JONYCTUMBIX MEXaHMYECKUX HanpsokeHui. TpeOoBaHuUs, NpeabsABIsSEMble K
HAaVMEHBIIIUM PACCTOSHUSAM I10 BEPTUKAINA OT IIPOBOJOB JO IIOBEPXHOCTH 3EMIIM U IEPECEKAEMBIX
00BEKTOB, BaXKHbIE I OOecHedeHUs] HaAE€KHON paboThl BO3AYIIHOW JIMHUM 3JIEKTPONEpEradH.
VYaenbHblE MEXaHWYECKHE HArpy3Kd Ha MPOBOAA OT MX COOCTBEHHOM MacChl, Macchl rojojiéna u
JIaBJICHUsI BETPA, COOTBETCTBYIOLIME HOPMATUBHBIM COYETAaHUSAM KIMMATUYECKUX YCIOBHM.
Omnpenenenne HanOOIbIIEH MEXaHUUECKON HAarPy3KH.

4. Mexanuueckuii pacuém npoeooos u mpocos no mMemooy 0ONYCKACMbIX HANPAICCHUU.
Ypaesnenus kpusou nposucanus u QU3UKO-MEXAHUYECKO20 COCMOAHUSL NPO800d W 2DO30MPOCd.
Memoo kpumuueckux npoaémos

4.1. MexaHnuueckuil pacuér IpOBOJOB U TPOCOB 10 METOAY JIOIYCKAEMbIX HANPSKEHUM.
VYpaBHEeHMsI KpUBOW IPOBUCAHUS U (PU3UKO-MEXaHUUECKOT0 COCTOSIHUA IPOBOJIA UM IPO30TPOCa.
Meroa KpUTHYECKUX IPOIETOB

TpeboBaHusl MeTo/la JONMYCKAEMbIX HANPSXKEHUH K OLEHKE MEXaHHMYECKOW MPOYHOCTH
CTaJICAUTIOMUHEBBIX IIPOBOJOB M CTaJbHBIX TIPO30TPOCOB. MaremaTudeckas MOJAEIb KpPHUBOU
IIPOBHUCAHUS NPOBOJA IPU OJMHAKOBOM BBICOTE €r0 NOABECKM HA COCEJHUX ONOpax. YpaBHEHUS
LEMHON JIMHUM U TOJOorod nemHod auHuu. Ob6nmactu ux npuMeHenus. Dopmynsl s pacuéra
CTpesibl IpoBeca M JJIMHBI LENHOM JMHUU B NPOMEXYTOYHOM Mposére. YpaBHEHHE (PHU3UKO-
MEXaHUYECKOT0 COCTOSIHHS TMpOoBoJa (Tpo30Tpoca) B (OpME 3alucCH OTHOCHTEIBHO HAIPSHKEHHA.
Pemenne HenuHENHHOro ypaBHEHHUsS (PU3MKO-MEXaHHYECKOTO COCTOSIHMS MpoBoJa (Ipo30Tpoca)
metoqoM HeloToHa u ero rpaduueckas mHTeprperanus. MeToq Kputudeckux nponéron. Bridop
OIIPEIEIAIOLLErO 110 IPOYHOCTH MPOBOJA HOPMATUBHOI'O COYETAHUS KIIMMAaTUYECKUX YCIOBU. .

5. Onpedenenue yeaosuil HauboIbue20 NPOSUCAHUA NPOB00d U paACHém 2abapumHno20 nPoIeéma
8030VIUHOU JUHUU 3eKmponepedaul. Paccmanoeka npomedicymoytvlx onop 8004b Npoduis
Mpaccol 8030VUIHOU JUHUU JTeKMPonepeoaiu ¢ HOMOWbIO WabioHa

5.1. Onpenenenue ycnoBuil HAaMOOIBILIETO MPOBUCAHMS ITPOBOJIA M pacy€T rabapuTHOTO
IIPOJIETA BO3YILIHOM JIMHUY JIEKTporiepeaadn. PaccraHoBKa MPOMEKYTOUHBIX OIOP BAOJb
npoduIs TPACChl BO3IYITHON JIMHUM 3JIEKTPOIIEpeaayy ¢ HOMOIIBIO 11a0JI0OHa

@u3nyecKkuil CMBICI KPUTHYECKOM TeMIepaTypbl OKpyxawomeld cpensl. Omnpenenenue
HOPMAaTUBHOTO  COYETAaHUS KIMMATHUYECKHX  YCIIOBHH, COOTBETCTBYIOUIMX  HaunOOJIbLIEMY
MIPOBUCAHUIO MPOBOJOB. ["abapUTHBII MposIET BO3AYIIHON JIMHUU JIEKTpONepeaaun, MeTo ] pacuéra
rabaputHoro mponéra. [IpononbHbIl mpoduias Tpacchl BO3IYLUIHON JIMHUM DJIEKTPONEpelauH.
[Toctpoenne mabmoHa A PAcCCTAaHOBKHM MPOMEXKYTOUYHBIX OMNOp BIOJIb Mpoduis Tpacchl
BO3JYIIIHOW JIMHUU DIIEKTPOIIEPENAUN. .

6. Mexanuyeckuil pac4ém npoeoodos 8 AHKePOBAHHOM yyacmKe. Texnoao2us MOHmaxca u
IKCHIIYAMayust 6030VUIHBIX TUHUU DJIeKMPonepeoayll.

6.1. Mexann4deckuil pacyé€r NpoBOJIOB B AaHKEPOBAHHOM y4acTKe. TeXHOIOruss MOHTaxa Hu
JKCILTyaTalus BO3AYLIHBIX JIMHUN DJIEKTPOIEpEIadHn.
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MexaHnyeckuii pac4€T IIPOBOJOB B aHKEPOBAHHOM YYaCTKE C IPOMEXYTOUYHBIMHU MPOIETAMHU
HEpaBHOM JUIMHBL. [IoHATHE NPUBENEHHOTO NIPOJIETa AaHKEPOBAHHOIO Y4aCTKa U €TI0 UCIOJIb30BaHUE
JUIsI IPUOJIMKEHHOM OLIEHKH HaIIPsDKEHUH B HU3IIUX TOYKaX IpoBeca NpoBo1oB. CTporuii noaxon K
pacuéTy 3HAYECHUN HANPsIKEHUS B IIPOBOJC B IIpEeAeIaX aHKEPOBAaHHOIO ydacTka. TexHosorus
BBITOJIHEHUS PA0OT MPH MOHTAKE JIEMEHTOB KOHCTPYKIIUH BO3AYIIHBIX JHHHUN 3JEKTPOIEpeIayn.
[ToctpoeHne MOHTaXHBIX T'papUKOB. OKCIUTyaTalMsl BO3AYIIHBIX JIMHUM 3JIEKTpoIepenauud u
TpeOOBaHUs AEUCTBYIOIIEH HOPMATUBHO-TEXHUYECKON JJOKYMEHTALUH. .

7. Onpeodenenue 31eKmpoMexanuideckux YCUuaull Ha JUHeuRble u30aamopbl. Boibop muna u
KOAUYecmaa u30asimopos 0Jisi HOOOEPHCUBAIOUWUX U HAMANCHBIX 2UDJIAAHO

7.1. OnpeneneHue MIEKTPOMEXaHUUECKUX YCHIIMA Ha TMHEHHBIE U30JSITOPBI. BrIOOp THIIA 1
KOJIMYECTBA U30JISTOPOB IS MOJACP>KUBAIOIINX U HATSXKHBIX TUPJISIH]L

Mexanuyeckuii pacuéT MOAAEPKUBAIOIIMX U HATSHKHBIX M30JSTOPOB B HOPMAIBHOM U
aBapUIHOM pEeXHME WX paboThl MO METOMY pa3pylIaroImx Harpy3ok. OmnpenerneHue THAa U
KOJIMYECTBA HW3OJSATOPOB JJIS TMOAJACPKMBAIOIIMX W HATSHKHBIX TUPISHA 1O  YCIOBUSM
MEXaHHYECKOH MPOYHOCTH U CTETICHH 3arpsi3HEeHUsI aTMochepsl/.

8. Kabenvnasa nunus s1ekmponepedayil, eé auobl U KOHCMpPYKmugHole saemenmol. Mapxuposka
KabelbHbLX TUHUU 2leKmponepeoayiu

8.1. KaGenbHast TUHUS dIEKTporiepeiadn, e€ BUAbl U KOHCTPYKTHUBHBIC AJIeMEHThI. MapKupoBKa
KaOeNbHBIX JTMHUN JIEKTPOTIepe1aun

Buner u knaccuduxanys kabenbHBIX TUHUHN 3JIEKTPOIIepeiadl, UX KOHCTPYKTUBHBIE JIEMEHTHI,
CHOCO0BI IMPOKJIaJIKH. OcHOBHBIE pasiimuua MCKAY KaOEeJIbHBIMU U BO3AYIIHBIMH JIMHUAMU
JJMIeKTponepeaud, NpPeUMyllecTBa W HEJAOCTaTKU. MapKUpoBKa  KaOENbHBIX  JTUHUM
aJIeKTporepeaaun ¢ OyMakKHO-MACIISTHOW M30JISIIUCH U N30JISAIHECH U3 CITUTOTO MOJIMATHIICHA. .

9. [IponyckHas cnocobHOCmb U Meniogble NPoUecchl 8 KabeabHbLX TUHUAX dIeKmponepeoayu
npu npoKnaoKe ux 8 mpanuee. IKCRIyamayus U Memoobl NOUCKA MeCma NOBPE’COeHUs 8
KaOenbHbIX TUHUAX dNIeKmponepeoayu

9.1. [IponyckHasi CHOCOOHOCTH M TEIJIOBBIE MPOIIECCH] B KAOEIBHBIX JIMHUSX 3JIEKTpOINepe1aun
IpY OPOKIJIAJKE UX B TpaHllee. DKCIUTyaTalusl 1 METO/Ibl TIOMCKA MECTa IMOBPEXKACHUS B KaOEIbHbIX
JMHUSX JJIEKTpOIIepeaun

[TponyckHast cnocoOHOCTh KaOenbHbIX JHMHMHA 3iekTporepenadd. PaxkTopbl, BIMAIONIME Ha
MIPOITYCKHYIO CITOCOOHOCTh KaOENbHOW JIMHHH AJIeKTporiepenaun. TeruioBod 3akoH Oma, pacuér
TEIUIOBOIO CONPOTHBIIEHUS TPYHTa M KOHCTPYKTHUBHBIX O3JIEMEHTOB KOAKCHAJIIBHOTO Kabes
BBICOKOTO KJIacca HAmpsDKEHUs, MPOJIOKEHHOTO B TpaHIIee. OKCIUTyaTanusi, HOPMAaTHBHO-
TEXHUYECKas TOKYMEHTallus, aDCONIIOTHBIE U OTHOCUTENIbHBIE METO/IbI MIOMCKA MECTa OBPEKICHUS
B KaOETBHBIX JIMHUSAX JIEKTPOIIepeauu, MPHHIINT UX TECHCTBHSL..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Pacuér ynenpbHBIX MEXaHUYECKUX HAarpy30K Ha MPOBOJA ¥ IPO30TPOCHI BO3TIYIIHOW TUHUHI
AIIEKTpOIEepEaayn;
2. ITocTpoeHmne 3aBUCUMOCTEN CPEAHEIKCIUTYATAIIMOHHOTO HANPSIKEHUS B IPOBOJIE OT JJIUHBI
IpOJIETA IPU UCXOIHBIX HOPMATUBHBIX COYETAHUSAX KIMMATUYECKUX YCIOBUM. Pacuér
KPUTHYECKHUX MPOJIETOB. BpIOOp onpenensionero no npoyHOCTH NpoBoia HOPMaTUBHOTO
COUYETaHMs KIMMATUYECKUX YCIIOBUM;
3. Pacuér kpuTHueckoi TemrepaTypsl OKpyxatomieit cpenbl. OnpeneneHne HOpMaTUBHOTO
COYETaHUs KIMMaTHYECKUX YCIOBUN HaHOOJIBILIEro MPOBUCAHUS TPOBOIOB. Brruncienue
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raGaputHoro nposiéra. [Toctpoenue madioHa A paCCTaHOBKU MPOMEKYTOUYHBIX OTIOP BIOJIb
TPacchl BO3AYIIHON JIMHUU 3JIEKTPONEpeauH;

4. Pac4ét MOHTa)KHOT'O MOJYJISl IS CTAJICATFOMUHUEBBIX IPOBO/IOB B 3aBUCUMOCTH OT JI0JI
peanu3alyy BBITSKKU. PacdéT MOHTa)KHBIX TaOJIUI M TIOCTPOEHUE MOHTAXHBIX I'PaHKOB;

5. Pacuér ayieKTpoMeXaHNYECKUX HAarpy30K Ha JUHEHHbIE N30JTOpbl. Be1OOp THIA 1
KOJINYECTBA U30JISATOPOB /ISl KOMIUIEKTOBAHMS ITOACP>KUBAOLINX M HATSHDKHBIX TUPJISHI,

6. MapkupoBaH#ie U 0COOCHHOCTH KOHCTPYKLUH KaOeNbHBIX JIMHUH JIEKTPOIepeauu ¢
OyMa)KHO-MacCJITHOM M30JIALMel U U30J1MeN u3 CIIUTOro noiausTwieHa. Criocoos! U
TEXHOJIOTHUS MPOKJIAJAKH KaOEIbHBIX JIUHUNA AJIEKTPOIepe1adH;

7. Pacu€t napaMeTpoB YCTaHOBHUBILETOCs TEIUIOBOIO peskuMa paboThl KaOeIbHbIX JIMHUH
AIIEKTPONEpEaayH, MPOJIOKEHHBIX B TpaHiiee. OleHKa JIUTEIbHO JOMYCTUMON TeMIepaTyphbl
HarpeBa U30JIALUHU KaOelnbHOM JIMHUHN 3JIEKTPONepelauH.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

1. OOGcyxnaeHue MaTepualoB Mo Keiicam paszzaena "BozayiiHas JIUHHS dJIEKTponiepesaun 1 e
KOHCTPYKTHUBHBIE DJIEMEHTHI"
2. OOcyxaeHne mMatepualioB Mo keicam pasneina "Bremnue atmochepHbie BO3IEHCTBUS Ha

BO3AYIIHYIO JIMHUIO  DJIEKTPONEpeladH. Beibop  HOPMATHBHOTO  COYETAHHS
KJIMMAaTUYEeCKUX YCJIOBUH JJIsl Ppa3IMYHBIX PEXKUMOB pabOThl BO3AYIIHOW JIMHHUU
anekTponepenadn”

3. OOcyxaeHue MaTepuasoB IO KeWcaMm pasjena "YelbHble MEXaHWYECKHe Harpy3ku Ha
MIPOBOJIa U TPO30TPOCH! BO3AYIIHBIX JIMHUH JIeKTporiepenaun’”

4. OO6cyxJeHre MaTepualloB o KeiicaMm pazaena "MexaHudeckuil pacuéT npoBOAOB U TPOCOB
[0 METOJY JIONMYCKAeMbIX HaIlpsDKEHUH. YpaBHEHHS KPUBOM MPOBHCAHUS U (U3HUKO-
MEXaHUUYECKOTO COCTOSIHMSI IPOBOJIA I TPO30Tpoca. MeToa KpUTUYECKUX MTPOIETOB"

5. OOcyxnenue maTepualioB Mo Kkeiicam paszfena "OmnpeneneHue yCIOBUNM HaWOOJBIIEro
NPOBUCAHMUA MpPOBOJA M pacuéT TabapUTHOrO MpOJETa  BO3AYIIHOM  JIMHUM
anekTponepenaund. PaccTaHOBKa NPOMEXYTOYHBIX ONOP BAOJNb MNPOQUIS Tpacchl
BO3YIIHOM JMHUU 3JIEKTPOIEepe1aur ¢ MOMOIIbIO madiaoHa"

6. OOcyxkIeHHe MaTepualioB MO Keicam pasnena "MexaHWdecKuid pacdéT IPOBOJOB B
AHKEPOBAHHOM y4yacTKe. TeXHOJOrus MOHTaka M DJKCIULyaTallMs BO3IYLIHBIX JIMHUN
aeKTponepenayn."

7. OO6cyxneHue MmaTepualoB Mo keiicam paszzgena "OmpeneneHue >JIEKTPOMEXaHHUUECKUX
yCWINH Ha JMHEWHbIE H30JATOphl. BbIOOp THHAa M KOJMYECTBAa W3OJISATOPOB IS
MOJEP/KUBAIOIINX U HATSHKHBIX TUPIIAHA"

8. OOcyxIeHHe MaTepHalioB MO Kekcam pasnena "KaOenbHas JIMHHS JIEKTpoIiepenadu, eé
BUJIbl M1 KOHCTPYKTHUBHBIE JIEMEHTHI. MapKkupoBKa KaOeNbHbIX JIMHUH 35eKTponepenadn’”

9. OOcyxkaeHue MaTepuanoB 1Mo keiicam pasnmena "[lpormyckHas CIOCOOHOCTh M TEILIOBBIC
nporecchl B KaOeNbHBIX JIMHUSAX 3JEKTpOINepenauyd MpHU MPOKIAJAKe HMX B TpaHIIEe.
OKcmulyatas W METOJbl TOMCKAa MecCTa TOBPEXJIEHUS B KaOelbHBIX JIMHUSAX
aneKkTponepenadn”

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3amaHupOBaHHbIE PE3YAbTaThl 00y4YEHHUS 1O

Howmep paznena qucrumniuas (B

OHCHO‘IHOC CpEaACTBO

Konbr
JUCLUIIIINHE COOTBETCTBUHM C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WHJIMKaTOpPOB
(B COOTBETCTBUH C pazfesoM 1) 1/2]3|4|5|6|7]8]9

3HaTh:
JKCIUTyaTallMOHHBIE XapAKTEPUCTUKN PA3ITUIHBIX TectupoBanue/Tect «Opranuzanus
3JIEMEHTOB KOHCTPYKIIMH, OCOOEHHOCTH 9KCILTyaTaluy U TEXHUYECKOTO
MOHTaXHBIX, HOPMAJIbHBIX U aBAPUKHBIX V-2 + O6CJ‘I}:)KI/IBaHI/I$[ BO3/IYIIHBIX (KaOETbHBIX)
PEKUMOB pabOTHI B POIIECCE IKCILTyaTalluN JMHUM 3JIeKTponepeaumn»
BO3JYIIHBIX U KaOETbHBIX JIMHUH
AJIeKTponepeaun
MIPUYUHBI, (DAaKTOPBI, CIIOCOOBI BBISBICHUS TectupoBanue/Tect «BHemHue hakTopsl,
TEXHUYECKUX MOBPEXKIECHUN U OTKa30B DNEMEHTOB | 1, -3 14 + BIMAIOLIHE HA DJIEMEHTBI KOHCTPYKIIHU
KOHCTPYKIIUHU BO3IAYIIHBIX U KaOEIbHBIX TUHUI BO3YLIHBIX (KaOeIbHBIX) JTMHHIMA
AJIEKTpONEepeaur B IPOLECCE UX IKCIUTyaTalluK JIEKTpoNepesaun»
00acTh MPUMEHEHHUSI, PA3HOBUIHOCTH, TectupoBanue/Tect «OcHOBHBIE
KOHCTPYKTUBHBIE 3JIEMEHTbI, 0COOEHHOCTHU KOHCTPYKTHUBHBIE 3JIEMEHTHI BO3/1YIIHbBIX
UCTIOJIHEHUS, CIIOCOOBI MPOKJIAIKH TPACcC V2012 + + (xa0OenbHBIX) IMHUH JIEKTpOonepeaaym»
BO3JIYIIHBIX U KaOEIbHBIX JTMHHUI i
JIEKTpONepeaun AJis epeadu u
pacnpeziesieHus JIEKTPOIHEPTUU
YMersb:
IIPOU3BOJUTH OLEHKY YCIOBUM U TEXHUYECKUX KonTtponbHas pabora/«Marematndeckue
[apaMeTPOB Pa3IMYHbIX KOHCTPYKTUBHBIX MO/IETTM MEXAHUYECKOTO COCTOSTHUS
AJIEMEHTOB B MPOIIECCE IKCILTyaTalu1 N-1nk-1 |+ |+ |+ IIPOBOJIOB U TPO30TPOCOB BO3AYLIHBIX
BO3YIIHBIX U KaOEIbHBIX JINHUN JIMHUH DJIEKTpOIIepeaadn»
ANIEKTponepeaadn
yCTaHABIIMBATh TPEOOBAHUS K TEXHOJIOTHIECKUM Kontponbnas padota/«Pacuér mapameTrpoB
XapaKTepUCTHKAaM BO3AYIIHBIX 1 KaOEIbHBIX YCTaHOBUBLIETOCS TEIJIOBOTO PEXXUMA
JIMHUH 3JIEKTpoNepeaay Ipu yIpaBIeHUN N/I-1nk-2 + | paOOThI KAOCIBHBIX JIMHUMA

IIpoLeccamMy MepeAAYu U pacpeesIeHus
AJIEKTPOIHEPTUH

QJICKTponepcaaun»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Tect «BHemnue GpakTopbl, BAUSIOMINAE HA SJIEMEHTHI KOHCTPYKIIMH BO3AYIIHBIX
(kabebHBIX ) JIMHUK deKTponepenadn» (TectupoBaHue)
2. Tect «Opranu3anus SKCIUTyaTallli U TEXHUYECKOT0 00CTY)KMBaHUS BO3TYILIHBIX
(kabebHBIX ) JIMHUK deKTponepenadn» (TectupoBaHue)
3. Tect «OCHOBHBIE KOHCTPYKTHUBHBIC 3JIEMEHTHI BO3AYIIHBIX (KaOEIbHBIX) THHAN
anekTponepenaun» (TecTupoBanue)

Dopma peanuzanun: [TucbMennas padora
1. «MaremaTruecKre MOAEIH MEXaHUYECKOTO COCTOSHHSI TPOBOZOB H I'PO3OTPOCOB
BO3YILIHBIX JIMHUH 3JekTpornepenaun» (KonrponbHas padoTa)
2. «Pacuér mapaMeTpoB yCTaHOBHUBILETOCS TEIUIOBOTO PEKUMA PAOOTHI KaOSIbHBIX JIMHUN
anekrponepenaun» (Kontponbhas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCS IIPUIIOKCHUEM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp Nod)
WrtoroBast orieHKa Mo KypCy BBICTABIISIETCSI HCXOSl U3 OIEHKH 32 YCTHBIN IK3aMEH.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 4 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIIBI 10 AUCIUIIMHE PUBEJCHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. [TpaBuiia ycTpolicTBa JIEKTPOYCTAHOBOK . — /-€ u3a . — M. : Omera-JI, 2006 . — 268 c. —
(besomacHocTs 1 oxpana Tpyaa) . - ISBN 5-365-00299-7 .;

2. Dnexrporexuudeckuii cripaBounuk: B 4 T. T.3. IIpousBoacTBo, epeaayda u pacupeecHue
aneKkTpuueckoit sHepruu / u ap. ; Pex. B. I'. I'epacumos ; I'n. pea. . H. Opnos . — 8-e uzn., ucnp. u
norm . — M. : I3n-Bo MDU, 2002 . — 964 c. - ISBN 5-7046-0750-0 ;

3. CnpaBOYHUK MO AJIEKTPUYECKHM YCTaHOBKaM BBICOKOTO HampspkeHus / Pex. U. A. baymiureiin,
C. A. BaxxaHoB . — 3-e u3., mepepad. u gom . — M. : DHeproatommsaar, 1989 . — 768 c. - ISBN 5-
283-01134-8 ;

4. 3apynckui, I'. K. Mexanuueckuii pacyeTr MpoBOJOB, TPOCOB M U30JATOPOB BO3YIIHBIX TUHUMN
anektponepenayn : Monorpadus / I'. K. 3apynckuit, U. A. ITnaronosa, Hai. uccnen. yu-t "MOU" .
— M. : I3n-Bo MDOU, 2013 . — 205 c. - ISBN 978-5-9902974-8-7 ;

5. 3yes, 3. H. YueOHoe nocobue no kypcy "KabenbHble THHUM BRICOKOTO HAMPSIKEHUS B CUCTEMAaX
anekTpocHaOxeHus roponoB": Kpuorennsie nunun anexrponepenaun / . H. 3yes ; Pen. A. A.
I'mazynoB ; Mock. suepr. u-t (MOUN) . — M. : U3a-B0 MOU, 1982 . — 57 c.;

15



6. "bubnus snexrpuka: [TYD, MIIOT, IITD", U3natensctBo: "CrOUpCcKoe YHUBEPCUTETCKOE

nusznarensctBo", HoBocubupck, 2011 - (688 c.)

https://biblioclub.ru/index.php?page=book&id=57229.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;
3. Windows / OnepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BugeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlanub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/
4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HaimoHaibHast 3JIeKTPOHHAst OudmoTeKa - https://rusneb.ru/

7. Dnexkrponnas oudmoreka MIOU (36 MIH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
10. ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnabHoi 3amuThl PD - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. OTkpbiTas ynuBepcuterckas nngpopmaunontas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, Ocnamenne
HaAaMMCHOBaHHeE

VYyeOHble ayAUTOPUH I'-200, YuebHas rapTa co CKaMbeH, CTOJI IIPENOAABATENs, CTYII,
JUISI IPOBENIEHUS ayJuTOpus TprOyHAa, MyJIbTUMEANNHBIN MPOEKTOP, IKpaH
JIEKLIMOHHBIX 3aHATUN 1-205, Yuebnas rapTa co CKaMbeH, CTOJ IPenoJaBaress, CTyl,

U TEKYILIEro KOHTPOJIS ayJIUTOpUs JIOCKa MeJIOBast
1-207, YuebHas mapTa co CKaMbel, CTOJI IIPeroaBarTes, CTy,

ayuTopus JI0OCKa MeJIOBast
1-209, YuebHas mapTa co CKaMbel, CTOJI IIpernoaBares, CTy,

ayuTopus JIOCKa MeJIOBast
J1-400, Yuebnas rapTa co CKaMbeH, CTOJ IPenoJaBaress, CTyl,

ayuTopus JI0OCKa MeJIOBast

VY4eOHble ayauTopun
JUIS IPOBEICHUS
PaKTHIECKUX
3ansatuii, KP u KII

J1-26, YueOHas
ayauropus kag.
”33C"

Kpeciio pabouee, CTOJI IPEIoaaBaTess, CTOJ
y4eOHBIN, CTYI, Kad AJI1 XpaHEHUS] UHBEHTAps,
BEIIAJIKA JUISl OJIEXKAbl, DKPaH MHTEPaKTUBHBIN,
MYJIbTUMEIUIHBIA IPOEKTOP, TO0CKa MapKepHasi,
HOYTOYK, KOHIUIIMOHEP, UHBEHTAPh
CHEeIMATN3UPOBAHHBIN, HHBEHTAPh YICOHBIH,
y4eOHO-HaTJISIHOE TTOCOOME , KAaHIISTSIPCKUMA
MPUHAJISKHOCTH, MEJI, MApPKEP, CTHIIYC

11-205, YueOnas

napTa co CKaMbeil, CTOJI TPeroiaBaTess, CTyJI,
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ayJTUTOPUS JIOCKa MeJIoBast
11-207, YucOnas napTa co CKaMbel, CTOJI IpernojaBarens, CTy,
ayJIUTOpUS JIOCKa MeJIoBast
1-209, Yuebnas napTa co CKaMbel, CTOJI IIpernojaBares, CTy,
ayJTUTOPUS JIOCKa MeJIoBast

VY4eOHble ayAUTOPUHI
JUISL TIPOBE/ICHUS
IIPOMEKYTOUYHON

aTTecTauu

J1-26, YueOnas
aynutopus kKad.
"33CH

Kpecio pabouee, CTOJ IPENoJaBaTelis, CTOl
y4eOHBIH, CTYyI, MKad 11 XpaHEHUsI HHBEHTaps,
BELIAJIKA JUIsl OJEK/bl, SKpaH UHTEPAKTUBHBIM,
MYJIbTUMEAUUHBIA IPOEKTOP, JOCKA MapKepHas,
HOYTOYK, KOHIUIIMOHEP, UHBEHTAPh
CIeLMAIN3UPOBAHHBINA, HHBEHTAph Y4eOHBIH,
y4eOHO-HAIIIAAHOE TOCOOHE , KAHIEISIPCKUI
PUHAAJIEKHOCTH, MEJ, MapKep, CTHIIYC

11-205, YueOHas

napra co CKaMbei, CTOJI IpenoiaBaresis, CTYI,

ayJIUTOpUs JIOCKa MeJIoBast
1-207, Yuebnas rapTa co CKaMbel, CTOJI IIPernojaBares, CTy,
ayJIUTOpUs JIOCKa MeJoBast
11-209, YueOHas rapTa co CKaMb€l, CTOJI IpenojaBares, Ty,
ayJIUTOpUs JIOCKa MeJoBast
Ilomentenus st HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI MUCbMEHHBIH,
CaMOCTOSTEILHOMN KomnberorepHubiit BEIIaIKa JJIs1 OHEKbI, KOMIIBIOTEPHAs CETH C
paboThI YUTAJIBHBIA 321 BbIX0JI0M B IHTEpHET, KOMIIbIOTEP

IIEPCOHAIIBHBIN, TPUHTEP, KOHIULIHOHED

Ilomentenus st
XpaHeHUs
o0opynoBaHus U
y4eOHOTO MHBEHTAps

11-2/9, Ilomenienue
yueOHo-
BCIIOMOT'aTEeIILHOTO
nepconana kKad.
"33(:"

Kpeciio pabouee, paboyee MECTO COTPYIHHUKA,
cTyin, mKad, mrad st 0/1€XK b, KOMITBIOTEPHAS
CETb € BBIXOZOM B MIHTEpHET,
MHOTO()YHKIIMOHAJIbHBIN IIEHTP, KOHTUIHOHED,
TEJIEBU30p, KHUTH, YI€OHUKH, TocoOus,
KAHIEJSIPCKUI TPUHAIICKHOCTH, 3epKaja
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IIpunoxenne A

BAJJIBHO-PEUTUHTOBAS CTPYKTYPA JJUCHOUILJIMHBI

BOSI[YHIHI)IG 1 KaOeJIbHBIC JINHUH QJICKTpoOIICpCaadu

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

Tect «OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI BO3YIIHBIX (KaOETbHBIX) TUHUI
anekTponepenauny (TectupoBanue)

Tect «BHeninue (HhakTopsl, BIUSIONINE HA JIEMEHTHl KOHCTPYKIIUU BO3AYIIHBIX (KaOEIbHbIX )
JIUHUM 3nexTponepenaun» (TectupoBanue)

«MareMaTu4ecKkre MOJIeNIN MEXaHUYECKOTO COCTOSIHUSI IPOBOJIOB U IPO30TPOCOB BO3TYIIHBIX
nuHu# nekrporepenaun» (KontponasHas padbora)

«Pacuér mapaMeTpoB yCTaHOBUBIIETOCS TEIJIOBOTO PEKUMa PAaOOTHI KaOEIbHbBIX JTUHHMA
anekrponepenaun» (KontponbHas padota)

Tect «Opranu3zanus dKCIUTyaTalli U TEXHUYECKOTO 00CITYy>KUBaHUSI BO3IYIIHBIX (KaOelbHbIX)
nuHuM snekrpornepenaun» (TectupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Howmep
paszena

Hunexc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Henens 4 6 10 15 12
KM:

Pasznen nucuuIuinHel

Bo3aymHas nuHMs 351eKTponiepeaadu u eé
KOHCTPYKTHUBHBIE DJIEMEHTBI

11

Bo3znyminas nuHMs 35eKTponiepeaadn u eé
KOHCTPYKTHUBHBIE DJIEMEHTBI

Buemnue armocgepHbie BO3ACHCTBHS Ha BO3YLIHYIO
JMHUIO 3JIeKTponepeaayu. BeiOop HOpMaTUBHOTO
COYETaHUsI KIMMATHYECKUX YCIOBUH I pa3INYHbIX
PEKUMOB PabOThI BO3AYIIHON JTMHUU
HIIEKTpONEpenadn

2.1

Bhemnue armocdepHble BO3AeHCTBHS Ha BO3IYIIHYIO
JIMHUIO 3JIeKTporiepeadu. BoiOop HOpMaTUBHOTO
COUETaHMs KIMMATUYECKUX YCIIOBUH IS PA3IMUHBIX +
peXUMOB pabOThl BO3YIIHOM JTMHUH
AJIEKTpoNepeaaun

YV nenbpHbIEe MEXaHUYECKHUE HarpyskKu Ha IIpOBOJia U
TPO30TPOCHI BO3AYITHBIX JIMHUMN QJICKTPOINCpCaaIn

3.1

VY nenbHbIE MEXaHUYECKUE HArPY3KHU HA IPOBOAA U
TPO30TPOCHI BO3AYIIHBIX JUHUN JIEKTPONEpEaaun

MexaHnuyeckuii pac4€T IPOBOAOB U TPOCOB 110 METOAY
JIOITyCKaEMBbIX HAINPSKEHUW. Y paBHEHUS KPUBOU
NPOBUCAHUS U (PU3UKO-MEXAaHHUUECKOTO COCTOSHUS
MPOBOJIA UJIU TPO30Tpoca. MeToT KpUTHYECKHUX
IIPOJIETOB

4.1

MexaHn4ecknil pacu€T MpoOBOJIOB U TPOCOB MO METOY
JIOITyCKAEMbIX HAIIPSHKEHUN. Y paBHEHUs KPUBOU
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MPOBUCAHUS U PUBNKO-MEXAHUYECKOTO COCTOSHUS
MPOBOJA UJIU TPO30Tpoca. MeTol KpUTHUECKHUX
MPOJIETOB

Ornpezeienne yciuoBHil HAMOOIBIIETO TPOBUCAHUS
POBOJA U PAcyET rabapuTHOrO MPOJETA BO3AYIIHOM
JIMHUU JIeKTpornepenadn. PaccranoBka
MIPOMEKYTOUHBIX OIOP BJIOJIb MPO(UIIS TPACCHI
BO3AYIIHOM JMHUU JIEKTPOINIEPEau C TOMOIIBIO
nrabaoHa

5.1

Ornpezeienne ycioBHil HAMOOIBIIETO TPOBUCAHUS
POBOJA U Pacy€T rabapuTHOrO MPOJETA BO3AYIIHOM
JIMHUU JIeKTporepenadn. PaccranoBka
MIPOMEKYTOUYHBIX OTIOP BJIOJIb MPO(UIIS TPACCHI
BO3AYIIHOW JJMHUU JIEKTPOINIEPEau C TOMOIIBIO
nrabaoHa

MexaHnyeckuil pac4€T IPOBOJOB B AHKEPOBAHHOM
ydacTke. TeXHOJIOruss MOHTaKa U DKCIUTyaTalus
BO3JIYIIHBIX JIMHUM 2JIEKTPONEpEIayu.

6.1

Mexanuueckuit pac4€r MpoBOJOB B aHKEPOBAHHOM
ydactke. TexXHOI0rus MOHTaXa 1 dKCILTyaTalus
BO3IYIITHBIX JIMHUHN DJIEKTPOTIepEAaYH.

Onpenenenue MEKTPOMEXaHUYECKUX YCUIIMN Ha
JUHEHHbIE H30IATOphl. BEIOOp THIA U KONUYeCcTBa
M30JISITOPOB ISl TOJJIEP>KUBAIOIINX U HATSXKHBIX
TUPISHA

7.1

OmnpeneneHue MEeKTPOMEXaHNYECKUX YCUIIMN Ha
JTUHEHHbIE H30IATOphl. BeIOOp THIA U KONUYeCcTBa
M30JIITOPOB ISl TIOJIIEP>KUBAIOIIUX M HATSDKHBIX
TUPISHA

KaGenbpHas muHHsS QJICKTpOICpCaaiu, eé BUIBI U
KOHCTPYKTUBHBIC DJICMCHTEI. MapKI/IPOBKa KaOEeJIbHBIX
JIMHUK QJICKTpOIICpCaaun

8.1

KaGenbHast TuHUS 37eKTporiepeadn, e€ BUAb U
KOHCTPYKTUBHBIE 3JIEMEHThl. MapKupoBKa KaOeIbHBIX
JIMHUH DJIEKTpOIIepeaun

[TponyckHasi ctoCOOHOCTD U TETIJIOBBIE MTPOLIECCHI B
KaOeNbHBIX JTUHUIX JIEKTporepeaaun Ipy MpoKIIaaKe
UX B TpaHIlee. DKCIUTyaTalusl 1 METO/bI TIOUCKA
MecTa MOBPEKIEHUS B KaOCIbHbIX JTUHUSIX
JJIEKTpoIIepeaYn

9.1

[IpomyckHasi CHOCOOHOCTH M TETNIOBBIE TPOIIECCHI B
KaOeNbHBIX TUHUSIX JJIEKTPONepeaun Py MPOKIIAIKe
WX B TpaHIee. DKCIUTyaTallusi © METOJIbI IIOMCKA
MeCTa MOBPEKICHUS B KaOCIbHBIX JTHHUSIX
JJIeKTponepeaun

Bec KM, %:

15

15

30

25

15

19




